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Abstract
The worsening eviction crisis facing countries like the United States is caused by a variety of factors. The
increasing costs of the housing market as large multi-national investing firms speculate on value of
housing, to soaring rental prices, stagnating wages, inflation, and the devastation caused by the Covid-19
pandemic. Eviction creates destructive ripple effects throughout society as it often begets a negative
feedback loop in which the evicted face housing discrimination leading to further eviction. Eviction is
causally linked to issues with both mental and physical wellbeing. To help those facing eviction this project
proposes the creation of a product designed to aid people forced to sleep in their cars. Initial interviews
indicated that sleeping in a car was a universally negative experience; common issues included a lack of
privacy, cramped conditions causing discomfort, and feeling unsafe. User testing corroborated these
accounts, sleeping in a car was difficult for a multitude of reasons however chief among them was how
uncomfortable the seats were. The solution was to create a hammock specifically designed to be used in
a car. Early models went through a variety of designs; many of which were flawed, being either too
difficult to set up, to inhibiting to the functionality of the car or both. The hammock was changed from a
more traditional design into a form which has two separate pieces, one which sits atop the car providing
support and the other within.

Introduction:
The epidemic of homelessness and mass evictions across the western world (US, EU.) is an ongoing
crisis, and one result of a system of exploitative socio-economic pressures which have steadily grown
worse since the fiscal crisis of 2008.The effects on evictions caused by the fiscal crisis were then
exacerbated by the corona virus pandemic. These pressures force people out of their homes and into
desperate situations. A multitude factors contributed to the dramatic rise in housing prices, not least of
which was Wall Street speculation. Speculation on the housing market has led to a shortage of affordable
housing and soaring rent prices. In the US alone median rent rose 19.3% between 2020 and 2021.
(Associated,2022 “) Home ownership in Ireland has fallen from 79.3% in 1991 to 67.6% in 2016, as rents
rise and wages stagnate, people find themselves a victim of eviction. (Lime, 2020) “Eviction is causally
linked to homelessness, mental health issues, increased material hardship, future job loss, and long-term
health issues” as people find themselves evicted, they often seek temporary solutions; they may stay with
friends or relatives, in homeless shelters, or in cars. (Price, 2020) “Vehicle residency is one of the fastestgrowing forms of homelessness,” said Sara Rankin, associate professor of law and director of the
Homeless Rights Advocacy Project at Seattle University”, there a variety of reasons people choose to live
in cars. For some the privacy and relative safety is often preferable to shelters, for others they seek to
keep their family together this is a frequent problem for families and single mothers trying to take care of
their children. (Guynn, 2021) This project proposes to help those who choose to live in cars, aiming to
make the daunting task of sleeping full time in one’s car more manageable at least temporarily.

Problem Statement:
How could one develop a product to help homeless people to sleep in their cars and achieve a
comfortable, restful, and safe sleeping environment?

Project Overview:
This project can be broken into four phases’ ideation, research, testing, and finalization. The first phase of
ideation began with an in-depth exploration into the issues pertaining to eviction, homelessness, and the
housing crisis. The ideation phase took a myriad of directions, everything from portable care packages to
modular storage containers were considered.

Figure 1. Early ideation for this project involved a mix of speculative concepts
After three rounds of concepts developed during the ideation phase, a focus was decided upon, this new
direction would center around ideas centered on cars, further ideation crystalized the idea. Now the
project would be focused on improving the sleeping experience of people who were temporarily living in
their cars.
While exploring concepts, research was also being conducted into the life experiences of newly evicted
people. As the project grew more focused so too did the research. Different methods to research the
problems faced by those who use cars as their residence were explored. Research was conducted online
using academic as well as general sources. Also, interviews were conducted with anyone readily
available who had spent time sleeping in their cars. An example of the latter was “Butch” aka Walter
Kane, age 67. Butch had spent a good deal of time in his youth traveling, he liked to camp and especially
enjoyed camping in deserts. I interviewed him about the two weeks he spent living out of his van in
California. He told stories about living in his van, like how he had rigged up a shower using a large

transparent plastic bag of water a hula hoop and a shower curtain. Finally, to gain greater understanding
of the hardships faced by those sleeping in their cars a researcher spent the night attempting to sleep in
mine. A journal was kept and used to record the researchers’ experiences.

Figure 2. A researcher attempting to sleep in various positions during my journal making process
Valuable insights were gained from the journal of the night spent attempting to sleep in a car, the key
issues experienced were an inability to comfortably lay on the car seats and a feeling of exposure. These
issues were later corroborated by several accounts of for example a common complaint was physical
discomfort.
After a final round of ideation, the concept of a portable hammock was reached. The idea was a
hammock which would somehow attach to the cars frame and create a comfortable secluded sleeping
environment. The next stages of the project were testing, a half scale model of a sports utility vehicle
frame was constructed to aid in testing hammock designs. Early prototyping involved a hammock with
long straps intended to hook around the frame of the car attaching to the hood, trunk, and roof.

Figure 3. six attachment strap prototype

Figure 4. Two section model

This proved to be cumbersome, both difficult to install and limiting in how it allowed the user to access
their vehicles it was unacceptable. A new model would have to be designed; the updated design used two
sections, a top section reinforced with parallel supports, this sat on top of the roof, hooked into the car
through the windows and attached to the hammock which hung within. The next step was to evaluate if
this design would work at scale if a person would be able to use it without damaging their car. To do this
an experiment was set up. By measuring the spring constants of three different strengths of springs using
a constant weight a baseline could be created. Then using the half scale model thirty-pound weights were

placed in the hammock. This caused the springs to extend and measuring the displacement of the springs
the force placed upon the frame could be measured. From this test it was learned that the force of the
hammock straps place on the edge of the car frame was negligible, scaled up it would be about 3
Newton’s per inch nowhere near enough to damage the frame.

Figure 4. (A detailed explanation of my testing procedure and the math behind it)
Moving forward user testing would be needed to gain information about the user experience., with the half
scale model participants were asked a series of questions pertaining to the thesis. Interviewees were
questioned about their respective experiences sleeping in cars, they were then asked with no prior
knowledge to assemble the model. They were told to stop whenever they believed the hammock had
been successfully assembled, this process was timed and afterwards interviewees were asked about the
experience of setting up the hammock and how it could be improved.

F5. (Interviewee photos with numbered responses to interview questions)
From the interviews a clearer understanding of the user experience was gained. It was not self-evident as
to how to set up the hammock. Moving forward it would need supplementary materials to help clarify how
to install the hammock, an instruction booklet, or some other means of imparting this knowledge will need
to be designed. Interviewees also had helpful feedback and suggestions on how to improve the user
experience, two examples of these suggestions were color coding the parts of the hammock or
pictographic instructions printed onto the product itself. Finally, I learned that there may be secondary
markets in which this product could be used. None of the interviewee’s had experienced eviction or
homelessness yet all reported being forced to spend time sleeping in their cars. They unilaterally agreed
that it was a negative experience and many showed interest in a device which would make said
experience more comfortable.
The final stage of the design process was the creation of full-scale model for actual user testing. This
ended up being an intense process as it required a whole new skillset to manufacture. The materials
needed to be strong, light, and inexpensive, so synthetic fiber was the obvious choice. In addition to the
benefits nylon the fiber of choice for this model also has the benefit of being durable and resisting stains

and odor. Using the information gained from user testing, design changes were made for the final model,
the rear straps moved from the back window to the trunk and additional grommets were added to make
the hammock adjustable. The material used was rip stop nylon with heavy nylon supporting straps. Steel
rods were added as battens in the top section to help support additional weight, the battens were sewn
into handmade pockets. Finally, the full-scale model was evaluated with three people of different weight
trying the prototype.

Figure 6. (Final prototype in use, car is a midsized SUV)

Conclusions:
A good deal useful information was gained from both sessions of testing, from the half scale model
evaluation it was made obvious that the design needed clarity. The full-scale model testing revealed two
more problems with the design. While it was easy enough to get in and out of the hammock, there was an
issue where the hammock would hang lower than expected, either barely above the ground or gently
scraping it. Going forward additional weight distribution straps will need to be added to the hammock in
the middle portion of the hammock to prevent this issue. Also reinforcing the strapping material at the

areas surrounding the grommet will be crucial for future models as the current ones are already starting to
warp and tear.
If another person were to pursue a project in this area, it would be recommendable to contact as many
people as they could who have lived in their cars, this will undoubtably add invaluable insight into the
needs of the potential user. I would recommend that they investigate portability, how the hammock can be
stored and moved and modularity, if the hammock design could also double as other useful tools such as
a tent or a sleeping bag. It would also be advisable to construct half or quarter scale models of any
prototype they mean to build before constructing the full size, this will save both time and logistical
headache as a good scale model will provide the designer with insight into the space, they have available
and how to best use it. Finally, it would be advisable for a person seeking to pursue this project to gain a
familiarity with textiles and a basic understanding of how to sew difficult material such as nylon.
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